I. Introduction. A new characterization of the trace inequality for potential operators is given and used to sharpen recent results of C. L. Fefferman and D. H. Phong on the distribution of eigenvalues of Schrödinger operators. It is also used to study the domain and essential spectrum of Schrödinger operators, to obtain weighted norm inequalities for Fourier transforms, and to determine the Carleson measures for Dirichlet-type spaces.
THEOREM 1. Suppose K is a nonnegative, locally integrable, radial function on R n , which is decreasing as a function of\x\. For ƒ in the class P(R n ) of nonnegative, measurable functions on R
n and x G R n , set
provided this integral exists for almost all x G R n . Then given 1 < p < oo and v € P(R n ), there exists C > 0 so that the trace inequality 
A similar refinement of Theorems 6 and 6' in [3] is given in [3] for the results corresponding to (A) and (B). Indeed, it is possible to show that for p > 1,
The trace inequality also arises in questions concerning the domain and essential spectrum of Schrödinger operators. For example, conditions like (2) determine when the operator T in (1) is compact. This leads to conditions sufficient for H to have the same essential spectrum as -A, that is, [0, oo). 4 Another application of Theorem 1 is to weighted inequalities for Fourier transforms on R. 
THEOREM 4. Suppose u(x) is an even, locally integrable function on R which is convex and decreases to 0 on (0, oo). Then for arbitrary v(x) > 0,
Here, Q is a cube in R n and T(Q) denotes the cube in #+ +1 having Q as a face. The Carleson maximal function, Mv, is given at x G R n by
T(Q)
A characterization of Carleson measures in terms of L p capacities can be found in [9 and 121.
II. Sketch of proofs.
PROOF OF THEOREM 1 By duality, (1) is equivalent to (4) JT{gvY' <C' jVV geP{R n ).
Extensions of theorems in [8] show that (4) amounts to the same inequality with T replaced by the dyadic maximal operator
The methods of [11] now yield (2), with M instead of T, as necessary and sufficient for the latter inequality. Finally, as above, M and T are interchangeable, so the proof is complete.
PROOF OF THEOREM 2. We have
where C a is the least constant such that f R n{Iif) 2 v < C a ƒ ƒ 2 for all ƒ € P{R n ), and ƒ£ has kernel K% with K%(ç) = (a + k| 2 )" fc/2 . This is so since > then H has at most CiV negative eigenvalues. This is done by constructing a subspace S of codimension CN in L 2 such that ƒ \u\ 2 v < ƒ |Vu| 2 , ti G 5 H Q(ff). We define additional cubes QAT+I, ... ,QM, M < CN, and sets E 3 , 0 < j < M, in analogy with those in [3] . A modification of arguments in [3] shows that if
